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REMARKS 

In response to the Office Action dated July 18, 2003, tfie following arguments are 
presented. Claims 1-20 remain in the case, in light of the arguments set forth in this 
response, reexamination and reconsideration of the application are requested. 

Claim Objections 

The Office objected to claims 2-1 1 and 18 as being dependent on a rejected 
base claim. However, the Office Action stated that these claims would be allowable if 
rewritten in independent form including all of the limitations of the base claim and any 
intervening claims. 

In response, the Applicant notes that the base claim for claims 2-1 1 is 
independent claim 1 and the base claim for claim 18 is independent claim 12. As 
argued below, both independent claims 1 and 12 are patentable over the prior art. 

Section 102(b) Reiections 
The Office Action rejected claims 1 , 12-16, 19 and 20 under 35 U.S.C. § 102(b) as 
being anticipated by Day et al. (U.S. Patent No. 4,639.878). The Office Action stated that 
Day et al. discloses each and every element of the Applicants claimed invention. 

In response, the Applicant respectfully traverses these rejections based on the 
following legal and technical analysis. 

In general, the Applicant submits that Day et al. lack a number of material 
claimed features of the Applicant's claimed invention. These missing features are 
detailed below. 

Independent Claim 1 

Independent claim 1 of the Applicant's claimed invention includes a method of 
detemnining a relative position and orientation between a base camera and a non-base 
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camera. The method includes measuring a path of an object with the base camera in a 
base coordinate frame and measuring the object oath with the non-base camera in a non- 
base coordinate frame. The method further includes calculating transformation 
parameters based on the obiect oath , and applying the transformation parameters to the 
object path measured by the non-base camera such that the object path measured by the 
non-base camera is expressed in the base coordinate frame. 

In contrast with regard to independent claim 1, Day et al. do not disclose the 
following material claimed features of the Applicant's claimed invention: 

1. "measuring a path of an obiect with a base camera" : 

In the Applicant's claimed invention, a path of an object is measured with a first 
camera (namely, a base camera). In contrast Day et al. do not disclose measuring an 
object path with a camera. Day et al. merely describe using at "least three target points" 
and "generating a single plane of image data for each of the target points" (col. 4, lines 12- 
13 and col. 4, lines 15-16). The Day et al. invention uses "the gauge holes 24 as visual 
targets or target points" (col. 6, lines 46-47). The "gauge holes 24 are relatively invariant 
and are used as a baseline for all measurements. While the body 16 as a whole may be 
somewhat non-rigid, the gauge holes 24 maintain a constant relationship with respect to 
each other" (col. 6, lines 41-45). 

In other words, the target points in Day et al. do not move with respect to each 
other. Thus, they cannot be considered an "object path". 

The only path mentioned in Day et al. is a path of a robot. In particular. Day et al. 
uses path compensation for the robot to reprogram the robot's path based on the location 
of the vehicle body 16 (col. 4. lines 26-30). The "path compensation data relates to the 
difference between the actual and expected positions of the three<limensional body at the 
work station" (col. 4, lines 30-33). Thus, the path described is the path of the robot 14. 

The robot path in Day et a!., however, is different from the Applicant's claimed 
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Object path because the robot path is not captured by any of the cameras. As shown in 
FIG. 1 of Day et al,, the robots 14 are behind the cameras, and out of each camera's field 
of view. Thus, the robot path cannot be measured by any of the cameras. 

2. "measurino the object oath with the non-base camera" : 

As argued above, Day et al. does not use any of the cameras to measure an object 
path. Furthennore, an object path is not measured by more than one camera. In the 
Applicant's claimed invention, the object path is measured by two cameras: a base 



In contrast, Day et al. use one camera for each target point. The camera capturing 
the target point only has a single target point in its field-of-vlew. Specifically, "[A]s shown 
in FIG. 3, the vehicle body 1 6 can be thought of as a rigid body with three known target 
points (i.e. gauge holes 24), each of which is only visible to one of the cameras 26" (coL 7, 
lines 28-31). 



3. "calculating transfonnation parameters based on the object path" : 

In the Applicant's claimed invention, the object path measured by the two cameras 
is used to calculate transfonnation parameters. 

In contrast. Day et al. do not calculate transfonnation parameters based on object 
path. As stated above, the only object path discussed in Day et al. is a robot path, and the 
robot path Is not an object path measured by two cameras (or any cameras). More 
specifically, it is an object of Day et al. "to be able to detemiine the transfonnation [7] by 
looking at the target point In each camera's field of view" (col. 7. lines 62-65). As argued 
above, a target point is not an object path. Thus. Day et al. do not disclose this claimed 
feature of the Applicants claimed invention. 

Because Day et al. is missing at least the above three material claimed features 
of the Applicants claimed Invention, the §102 rejection of independent claim 1 cannot 
stand. 
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Independent Claim 19 

Independent claim 19 of the Applicant's claimed invention includes a method of 
calibrating a first and a second range camera. The method includes measuring a path of 
an object with the first range camera to generate a first observed object path, and 
measuring the object oath with the second range camera to generate a second observed 
object path. The method further includes calculating a transfonnatlon parameter that 
causes the first observed object path to approximately overlap with the second observed 
wwjws^k f^wui w iw w<=?iv5iiiiii ic a iciaiivts \jui>Q ueiween ine nrst ana secona range 
cameras. 

In contrast, with regard to independent claim 19, Day et al. do not disclose the 
following material claimed features of the Applicant's claimed invention: 

1. "measuring a path of an object with the first range camera" : 

As argued above with respect to independent claim 1 , Day et al. do not disclose 
using any of the cameras to measure a path of any object. Day et al. merely describe 
using each camera to capture a each target point (which are Invariant with respect to each 
other). The only path described in Day et al. is a robot path, which is not captured by any 
camera. Thus, Day et al. do not disclose the Applicant's claimed feature of measuring a 
path of an object with the first range camera. 

2. "measuring the object path with the second range camera" : 

As also argued above with respect to independent claim 1 , Day et al, do not 
disclose measuring an object path with more than one camera. In fact, no object path is 
measured. Day et al. merely disclose using one camera to capture each target point (col. 
7, lines 28-31). Thus, Day et al. do not disclose the Applicant's claimed feature of 
measuring the object path the second range camera. 

3. "calculating a transfonn nation parameter that causes the first obsen/ed object path to 
approximately overlap with the second observed obiect path" : 
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In the Applicant's claimed Invention, a transformation parameter is calculated that 
causes the first observed object path (or the object path as observed by the first range 
camera) to approximately overiap with the second observed path (or the object path as 
observed by the second range camera). 

In contrast, Day et al. do not use any transformation parameters to cause object 
paths to overiap. As stated above, the only object path discussed in Day et al. is a robot 
path. And nowhere do Day et al. discuss using a transfomnation to cause the robot paths 
to overlap. Thus, Day et al. do not disclose the Applicaru s claimed feature of calculating a 
transformation parameter that causes the first observed object path to approximately 
overlap with the second observed object path. 

Because Day et at. is missing at least the three material claimed features of the 
Applicant's claimed Invention noted above, the §102 rejection of independent claim 19 
cannot stand. 

Independent Claim 12 

Independent claim 12 of the Applicant's claimed Invention includes a method of 
measuring a relative pose between two cameras. The method includes selecting a time 
offset value conresponding to a time shift between the two cameras, and calculating a 
transfomriation parameter using the time offset value , the transformation parameter 
capable of transforming data in a coordinate frame of one of the two cameras into a 
coordinate frame of the other of the two cameras so as to obtain the relative pose. 

In contrast, with regard to independent claim 12, Day et al. do not disclose the 
following material claimed features of the Applicant's claimed invention: 

1. "selecting a time offset value connespondino to a time shift between the two cameras" : 
In the Applicant's claimed invention, a time offset value is added to the data. This 
time offset value is added to solve the problem of clocks on separate computers used to 
sample the data being unsynchronized by a constant time offset (specification, page 16, 
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lines 5-8). In other words, the time offset value corresponds to a time shift between two 
cameras. This time offset value in effect synchronizes the two cameras. 

In contrast. Day et al. merely disclose a position offset . More specifically, in Day et 
al. position offsets are used to by robots Vhich are able to use the offsets to compensate 
their taught paths for the rigid body currently being worked upon" (col. 10, lines 60-63), In 
other words, the robot path is adjusted by the position offset amount to ensure that the 
robot is in the coo-ect position with respect to the vehicle body 16. Thus, in contrast to the . 
Applicant's claimed invention that includes a tirne offset value (or temporal offset). Day et 
al. merely disclose a position offset (or spatial offset). 

2. "calculating a transformation parameter using the time offset value" : 

In the Applicant's claimed invention, a transformation parameter is calculated using 
the time offset value. 

In contrast. Day et al. do not calculate a transformation based on a time offset 
value. As stated above, Day et al. merely detemrilnes a "transfonnation fT] by looking at 
the target point in each camera's field of view" (col. 7. lines 62-65). Thus, Day et al. do not 
disclose the Applicant's claimed feature of calculating a transfonmation parameter using 
the time offset value. 

Because Day et al, is missing at least the above two material claimed features of 
the Applicant's claimed invention, the §102 rejection of independent claim 12 cannot 
stand. 

Because the Applicant's claimed invention includes numerous material claimed 
features neither taught, disclosed nor suggested by Day et af., the Applicant respectfully 
submits that the rejections of independent claims 1 . 12 and19 under 35 U.S.C. § 102(b) 
as being anticipated by Day et al. has been overcome based on the arguments set forth 
above and below. Moreover, rejected claims 13-16 depend from independent claim 12 
and rejected claim 20 depends from independent claim 19 and therefore also are novel 
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over Day et al. (MPEP § 2143.03). The Applicant, therefore, respectfully requests 
reexamination, reconsideration and withdrawal of the rejection of claims 1, 12-16, 19 
and 20 under 35 U.S.C. § 102(b) as being anticipated by Day et al. based on the 
arguments above and below. 

Section 103fa) Reiection 
The Office Action rejected claim 17 under 35 U.S.C. § 103(a) as being 
unpatentable over Day et al. in view of Huang et al. (U.S. Patent No. 4.945,493). 

The Office Action contended that the combination of Day et al. teach all the 
elements of the Applicant's claimed invention, except for teaching the use of a least 
squares solution. However, the Office Action stated that Huang et al. disclose the "use of 
a least squares solution in order to solve simultaneous equations to have a result quickly." 

In response, the Applicant respectfully traverses this rejection based on the 
following legal and technical analysis. In general, the Applicant submits that the 
combination of Day et al. and Huang et al. are lacking numerous elements of the 
Applicant's claimed invention. In particular, the combination does not disclose, either 
explicitly or implicitly, at numerous claimed features and fails to appreciate the 
advantages of these claimed features. Thus, the Applicant submits that the 
combination of Day et al. and Huang et al. cannot make obvious the Applicarifs claimed 
invention. 

To make a prima facie showing of obviousness, all of the claimed features of an 
Applicant's invention must be considered, especially when they are missing from the prior 
art. If a claimed feature is not disclosed in the prior art and has advantages not 
appreciated by the prior art, then no prima facie showing of obviousness has been made. 
The Federal Circuit Court has held that it was an error not to distinguish claims over a 
combination of prior art references where a material limitation in the claimed system and 
its purpose was not taught therein. In m Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 
1988). Moreover, as stated In the MPEP, if a prior art reference does not disclose. 
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suggest or provide any motivation for at least one claimed feature of an Applicant's 
invention, tlien a prima facie case of obviousness has not been established (MPEP § 
2142). 



Independent Claim 12 

As argued above, Day et al. lack at least the following features of the Applicant's 
claimed invention: 

1 , "selecting a time offset value con^esponding to a time shift between the two 

cameras"; and 

2. •'calculating a transformation parameter using the time offset value". 

The combination of Day et al. and Huang et al. also lacks these features. 
Specifically, Huang et al. merely disclose path offsets (i.e. spatial offsets) (col. 3, lines 63- 
67). These offsets are different from the Applicant's claimed time offset value. Moreover. 
Huang et al. nowhere discusses using a time offset value to calculate a transformation 
parameter. Thus, the combination of Day et al. and Huang et al. lacks at least the above 
two features of the Applicant's claimed invention. 

The combination of Day et al. and Huang et al. also fails to appreciate or recognize 
the advantages of the Applicant's claimed time offset value. More specifically, this feature 
alleviates the problem of clocks on separate computers used for data collection being 
unsynchronized (specification, page 16. lines 4-9). The combination of Day et al. and 
Huang et al. fails to discuss or appreciate these advantages. 

The Applicant, therefore, submits that obviousness cannot be established since 
the combination of Day et al. and Huang et al. lacks at least two material claimed 
features of the Applicant's invention. Namely, the claimed features of "selecting a time 
offset value con^esponding to a time shift between the two cameras", and "calculating a 
transformation parameter using the time offset value" are not taught by this 
combination. In addition to explicitly lacking these features, the combination also fails to 
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implicitly disclose these features. In particular, tlie combination lacks any suggestion 
and fails to provide any motivation for the Applicant's claimed features. Further, the 
combination fails to appreciate advantages of these claimed features. Therefore, as set 
forth in In re Fine and MPEP § 2142, the combination of Day et al. and Huang et al. 
cannot render the Applicant's claimed invention obvious. Consequently, because a 
prima facie case of obviousness cannot be established due to the lack of "some 
teaching, suggestion, or incentive", the rejection must be withdrawn. MPEP 2143.01; 
ACS Hospit al Svstems. Inc. v. Montefiore Hospital . 732 F.2d 1572, 1577. 221 USPQ 
929, 933 (Fed. Cir. 1884). 

Accordingly, the Applicant respectfully submits that independent claim 12 is 
patentable under 35 U.S.C. § 103(a) over Day et al. in view of Huang et al. based on the 
legal and technical arguments set forth above and below. Moreover, claim 17 depends 
from independent claim 12 and also is nonobvious over this combination (MPEP § 
2143.03). The Applicant, therefore, respectfully requests reexamination, reconsideration 
and withdrawal of the rejection of claim 17 under 35 U.S.C. § 103(a) as being 
unpatentable over Day et al. in view of Huang et al.. 

Conclusion 

In view of the arguments set forth above the Applicant submits that claims 1-20 
of the subject application are in immediate condition for allowance. The Examiner, 
therefore, is respectfully requested to withdraw the outstanding rejections and 
objections of claims 1 -20 and to pass each of the claims to issue. 

In an effort to expedite and further the prosecution of the subject application, the 
Applicant kindly invites the Examiner to telephone the Applicant's attorney at (805) 278- 
8855 if the Examiner has any comments, questions or concerns, wishes to discuss any 
aspect of the prosecution of this application, or desires any degree of clarification of this 
response. 

Respectfully submitted, 
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